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Introduction
Diurnal and nocturnal enuresis in young males is not rare. Enuresis is defined as involuntary urination of children over 5 years of age. Generally, most children stop diurnal enuresis at 4 years of age. The authoritative paper in this field reported that the annual spontaneous cure rate was 14% between 5 and 9 years of age, and was 16% between 10 and 19 years of age. Thirty-three patients (3%) continued to experience enuresis after 20 years of age [1] . Another previous report demonstrated that 15% of 5-year-old children experience enuresis; 75% of them demonstrated only nocturnal enuresis, 10% demonstrated only diurnal enuresis, and 15% demonstrated both types of enuresis.
Children with a lower urinary tract obstruction might display coexisting diurnal and nocturnal symptoms and pollakisuria [2, 3] . Transurethral incision (TUI) is a common procedure for urethral stricture. The efficacy of this procedure for dysuria by urethral stricture has been demonstrated by many reports [4] .
We occasionally experience each type of enuresis in young males who are successfully treated by TUI. However, the efficacy of TUI for young males with urethral stenosis has not yet been adequately discussed because nocturnal enuresis is often improved by observation and is not lethal. However, nocturnal enuresis with diurnal enuresis is often intractable. Moreover, differences in the efficacy of TUI between diurnal and nocturnal enuresis have not been sufficiently discussed.
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In this study, we investigated the effects of treatment with TUI for congenital urethral stricture, which was accompanied by diurnal and nocturnal enuresis.
Materials and Methods
Of the children who presented to our department for the treatment of diurnal and nocturnal enuresis from January 2010 to March 2014, 21 males who underwent TUI due to urethral stricture found by a close investigation for each type of enuresis were included in the study. We excluded cases that had vesicoureteral reflux or a neurogenic bladder (Table 1) .
The patients' ages ranged from 5 to 10 years of age (mean age 7.2 years). There were no drop-outs during the study period. All patients were followed-up for at least 1.5 years.
We surveyed each case to evaluate the improvement of diurnal and nocturnal enuresis after TUI, including the length of time it took to achieve an improvement after surgery. We defined an improvement as less than two episodes per month of nocturnal enuresis and/or diurnal enuresis. Informed written consent was obtained from the guardians of all patients. All statistical analyses were carried out on a personal computer using the Ekuseru-Toukei 2010 statistical software package (SSRI, Tokyo, Japan). The chi-square test and Kaplan-Meier method were used to assess the efficacy of TUI for each type of enuresis. Statistical significance was considered to exist at a value of p < 0.05.
Results
One and a half years after TUI, an improvement in diurnal enuresis was observed in 17 of 21 cases (80.9%), whereas that of nocturnal enuresis was observed in only 7 of 21 cases (33.3%), showing the significant contribution of TUI to the improvement of diurnal enuresis (p = 0.001, fig. 1 ).
In the case of diurnal enuresis, continual improvement was observed more than a year after surgery, whereas no improvement was observed in nocturnal enuresis at more than six months after surgery ( fig. 2) . The Efficacy of a Transurethral Incision 81
Discussion Nakamura et al. [5] previously reported that the improvement rates after TUI for nocturnal and diurnal enuresis were 30% and 50%, respectively, at postoperative 6 months. Moreover, dyssynergia could change the improvement rate, and 35% of these patients had dyssynergia.
Our study demonstrated a difference in the improvement rate of TUI between nocturnal and diurnal enuresis using the Kaplan-Meier estimate, although our sample size (n = 21) was small. However, our results suggest that the etiology of diurnal enuresis might be different from that of nocturnal enuresis. TUI could effectively improve diurnal enuresis, but not nocturnal enuresis.
Interestingly, our data demonstrated that nocturnal enuresis is less likely to improve within six months after surgery, indicating the necessity of considering whether to initiate other treatments, such as drug therapy or alarm therapy, in unresponsive cases. Since diurnal enuresis often triggers the problem of bullying more frequently than nocturnal enuresis, prompt treatment for diurnal enuresis is required. As TUI is expected to lead to more effective responses for diurnal enuresis, it should be applied in cases that are considered to be caused by urethral stricture.
In conclusion, TUI is more effective for diurnal enuresis than nocturnal enuresis. At postoperative 6 months, clinicians should thus consider other etiologies for unresponsive cases and start other treatment options.
